Background: The problem of substance use is becoming one of the most serious and rapidly growing phenomena all over the world. Efficient and well-designed prevalence studies for mental illnesses including substance use problems need to be regularly updated, in order to rearrange the prevention and management plans on a scientific basis. The aim of the study is to detect the prevalence of substance use and dependence among secondary school students, as they are one of the high-risk populations for drug use, targeting a representative sample of 10,648 of students. Results: The most commonly used substance was nicotine during lifetime (9%), last 12 months (4.9%), and last month (2.4%). After the exclusion of nicotine, benzodiazepines was the commonest substance abused (5.1%) followed by alcohol (3.3%) and organic solvents (3.1%). The most commonly used during the last 12 months was alcohol (2.9%) followed by organic solvents (2.7%) and cannabis (2.6%). The prevalence of the regular use of any substance was 1.5%, while the prevalence of the dependence syndrome was 0.9% (excluding nicotine dependence). The prevalence of intake, regular use, and dependence were all higher among males. Conclusion: The results of this study attract attention towards the substance abuse problem among adolescents in Egypt. Tobacco is the most commonly used substance followed by benzodiazepines which seemed to be used on a regular basis. Alcohol, organic solvents, and cannabis are also commonly used. Preventive services should be directed towards youth to combat these phenomena.
Background
Adolescent substance use and misuse are serious issues that contribute to significant medical, psychological, and legal consequences later in life [1] . In 2015, nearly half of the US high school seniors admitted using an illicit drug (excluding alcohol or tobacco) in their lifetime. Twenty-one percent of grade 8 students and 58% of grade 12 students reported having consumed alcohol [2] . Cannabis has been the most commonly used by adolescents, and its rates are increasing significantly since 1991. Substance use disorder rates among adolescents can be less straightforward than use statistics, as diagnostic criteria and differences in shared nomenclature can make large-scale tracking of diagnosis difficult, especially since adolescents are often diagnosed using dependence and problematic use criteria developed for an adult population. The overall prevalence of alcohol and drug disorders between the ages of 12 and 17 has decreased since 2002 till 2016 from 6 to 3% [3] .
A few decades ago, in Egypt, a series of epidemiological studies on psychoactive drug use were conducted. Those concerned with secondary school students revealed 5.05% for the use of cannabis and 0.84% for the use of opium. In most studies, the majority of the substance users were males, e.g., one of the studies found that 8.79% of male university students used cannabis, compared to 0.09% of female students; meanwhile, the percentage of using sedatives was 8.36% for male and 5.97% for female students [4] . The age at onset of substance use ranged between 17 and 28 years old [4] [5] [6] [7] [8] [9] .
Since 1996, the General Secretariat of Mental Health and Addiction Treatment (GSMHAT), Ministry Of Health (MOH), Egypt, has been releasing reports of "The National Research of Addiction, Egypt" to study the substance abuse problem in Egypt. The rates of substance use are increasing markedly with time. The group of young adults was the most represented age group among substance users, i.e., the most vulnerable age group due to the characteristic problems of late adolescence/young adulthood and the peer influence and pressure, in addition to family disruption and family history of substance use [10] .
Sporadic studies were performed in Egypt governorates and stated the frequencies and percentages of substance use among young people. However, the samples of these studies were not representative of the general population. In Cairo, Sadek et al. [11] found that the percentage of female secondary school students who smoked cigarettes was 2.5%, and those who used illicit drugs 3.9%. While 0.7% of the sample declared the use of cannabinoids, 15.9% reported alcohol use. In more recent studies, Zaky et al. [12] found the percentage of substance abuse in secondary schools in Menoufiya Governorate to be 15.3%: tobacco (15.3%), cannabis (2%), and benzodiazepines (0.7%). Another study [13] done on school and young university male students in Fayoum Governorate showed that cannabis was the commonest substance of abuse (40%), tramadol (37%), benzodiazepines (23%), and parkinol (9%). The study also found that 62% of the school students using substances are poly-substance users [13] . A study of substance misuse among preparatory and secondary school students in Assiut Governorate detected the percentage of substance use disorders to be 22.9%: 50% in the age group 12-16 and 49.68% in the age group 16-19, with marked male preponderance (94.59% males, 5.41% females). Nicotine was the most frequently used substance (89.9%), followed by cannabis (5.3%), beer and alcohol (1.8%), and tramadol (1.5%). The prevalence of abuse/dependence was (28.5%). Occasional and recreational use of drugs was higher (34.63%) compared to regular use (27.15%) [14] .
The current study aims to reveal the prevalence of substance use and dependence among secondary school students in Egypt. It is meant to describe the true magnitude of the substance abuse problem among Egyptian adolescents, taking into consideration that Egypt has the 16th largest population over the world, the largest Mediterranean population, and the largest Arab population.
Methods

Selecting the sample
The population of secondary school students in Egypt ranging between 15 and 19 years old in 2016 was 8,795, 757 people made up of 4,517,319 males and 4,278,438 females which constituted 9.7% of the total population of 91,023,393 (46,413,993 males and 44,609,400 females). The Egyptian population is distributed over different regions of the country which are the Upper Egypt, the Greater Cairo, and the Lower Egypt Delta. Thus, the geographical regions of the study were selected accordingly to be Cairo, the capital; the Assiut governorate in the region of Upper Egypt, and Al-Menoufiya Governorate in the region of Lower Egypt Delta.
The sample selection was prepared by a committee of experts in statistics and community medicine. They chose three governorates, each representing an Egyptian geographical region. The sample size was calculated for each of the three governorates considering the total number of secondary school students, at 97% confidence interval and 1.5% margin of error. A multi-stage sampling procedure was undertaken to ensure proportionate representativeness of different school types (general, industrial, commercial, agricultural, and Azhari) and students' gender. A computer-generated random school selection system was used to include a proportionate sample of schools according to type and gender. In each school, systematic random sampling was followed to select different classes in each school. All students in the selected classes were interviewed (apart from refusals).
A representative sample of the study population was selected from the schools of these governorates. A total number of 320 classes with an average of 13,000 students were targeted in the selected schools during the period between April 3, 2016, and April 24, 2016. From Cairo (the capital), 61 schools were selected (27 general schools, 25 technical schools, and 9 Azhari schools). From Assiut, 34 schools were selected (6 general schools, 22 technical schools, and 6 Azhari schools). And from Al-Menoufiya, 34 schools were selected (8 general schools, 20 technical schools, and 6 Azhari schools). These numbers were arranged to be a representative of the distribution of the population in the designated regions.
Designing the questionnaire
The questionnaire was prepared by a team of experts in psychiatry, public health, and education. It included questions about socio-demographic details (age, gender, residence, work), questions about family (education, work and marital status of the parents, etc.), the Arabic version of the Strengths and Difficulties Questionnaire (SDQ) [15] and questions about history of medical, psychiatric illnesses or other psychological phenomena, questions adopted from the Addiction Severity Index Scale [16] about the use of substance and its circumstances, and finally questions adopted from Young Internet Addiction Test [17] . The language, understandability, and applicability were tested during the pilot study, and a few modifications were performed accordingly.
Pilot study
The pilot study was conducted in one of the targeted schools in April 2015. Necessary approvals were provided, and informed consents were distributed to the students 3 days before conducting the pilot study questionnaire. Instructions to the "previously trained" researchers were distributed before the data collection. Feedback about the cooperation, the difficulties, and the numbers of participating students, the number of absentees, and the number of parents' refusals was reported. The applicability of the questionnaire was tested. Confusing questions were removed. Questions about different levels of prevalence were rearranged and clarified. The sample of the main study was decided to be at least 11, 200 representative students and to yield valid prevalence rates.
Study proper
Data collection was performed over a 3-week duration from April 3 to April 24, 2016. After getting the informed consents from the caregivers, the students in the selected classes were asked to fill in the questionnaires without writing their names or their school names. The questionnaires were completed under exam/test conditions to guarantee confidentiality. The students were allowed about 30-45 min to fill in the questionnaire.
Results
A total number of 13,838 students were approached. On the day of the study, 2392 students were absent, 537 students reported the refusals of their caregivers to participate in the study, and 261 questionnaires were totally unfit for the statistical analysis mostly due to inadequate information. The sample of the study ended to be 10,648 students (4385 males, 6263 females), their ages ranged between 13 and 18 years old.
The students were chosen from three governorates representing the three major regions of the Egyptian territories: Cairo, the capital (45.8%); Upper Egypt (23.5%); and Lower Egypt Delta (30.7%). They also represent the different Egyptian subcultures, i.e., rural (63.3%), urban (36.1%), and Bedouin (0.7%) cultural backgrounds. A percentage of 17.3% of the students were working besides their studies (32% of the male students, 6.8% of the female students).
The data about family structure showed that the majority of students live within small nuclear families (80.5%) rather than extended families (18.0%). A percentage of 17.2% of the students live in a single-parent family (14.6% absent father, 2.6% absent mother), most probably due to traveling parents (50.9% traveling father, 45.9% traveling mother). Family history of substance use reached relatively high levels of nicotine whether cigarettes, water pipe, or e-cigarettes. Female students had a higher family history of cannabis and benzodiazepine use. Cannabis was the most frequently used substance by the families of both male and female students ( Table 1) .
Among the students, the most commonly used substance was nicotine during lifetime (9%), last 12 months (4.9%), and last month (2.4%) ( Table 2 ). The prevalence was higher among males than among females (Fig. 1) . After the exclusion of nicotine, the most frequently used substance during lifetime was benzodiazepines (5.1%) followed by alcohol (3.3%) and organic solvents (3.1%) (Fig. 2) . The most used during the last 12 months was alcohol (2.9%) followed by organic solvents (2.7%) and cannabis (2.6%). The most used substance during the last month was found to be organic solvents (1.9%) followed by benzodiazepines (1.7%) and alcohol and cannabis with the same rate of use (1.6%). Ecstasy was found to be a more popular stimulant than cocaine among young people with lifetime prevalence (2.2%). prevalence of tranquilizer (BDZ) use, alcohol use, and cannabis use. Among secondary school students, 3.5% were polysubstance users, 6.3% of male students and 1.5% of female students. Most of the poly-substance users were at the age of 16 years old (38.4% of poly-substance users). The prevalence of the regular use of any substance (excluding nicotine) was 1.5%, while the prevalence of the dependence syndrome (excluding nicotine dependence) was 0.9% (Table 3) . Less rates of dependence were detected in Upper Egypt than in Cairo and Delta. The prevalence was higher among males: the "patients" fulfilling the criteria of dependence syndrome constitutes 0.8% of the total male students and 0.4% of the total female students.
Discussion
The age of adolescence is a challenging time. During these ages, youths are making a series of cognitive, biological, psychological, and physiological transitions. Some say that adolescents are "wired" for to seek new experiences and risk-taking. They are in a period where they are trying to find their own identity, looking for peer acceptance, and deal with problems or perform well in school [18] . This makes them more prone to experiment with substances and engage in other harmful behaviors [19] ; thus, a plan for prevention should take the adolescents into consideration. Furthermore, the population of the school students is a "well-defined welldelineated" community to an extent. In a Third World country, it is a clearly organized population, in terms of Table 2 The prevalence of substance use self-reported by the students geographical distribution, registration, documentation, and caregiver consent. These reasons helped the authors to focus on secondary school students as a target population for the present research. Generally, the prevalence studies require high standards of representativeness. The sample of the current study was selected and calculated using a multi-stage sampling procedure to ensure proportionate representativeness of different school types and students' gender. Being a sensitive stigmatizing issue, the declaration of using a substance of abuse was encouraged by the structure, the design of the questionnaire, the variable ways of asking repeated questions about substance use in a clear but sensitive manner, and the highest possible confidentiality measures.
The actual sample of the study is 10,648 students (4385 males, 6263 females); their ages are ranging mostly between 13 and 18 years old. In the absence of selection bias, the female preponderance in the sample (58.8%) challenges the common attitude towards Egyptian female education; UNICEF reports describe higher engagement into education systems in males than in females. Otherwise, a higher representation of female students in the sample may be attributed to the tendency of the male students to absenteeism from school whether for work or for leisure activities. Males are more frequently involved in child labor activities than their female colleagues. The findings point to a percentage of 17.3% of the students working besides their studies (32% of the male students, 6.8% of the female students). The gender differences in child labor may be explained in light of the financial difficulties facing a multitude of Egyptian families, coupled with the universal gender role deeply adopted by many cultures, in addition to an inadequate financial support from the large families, noticed by the low percentage of extended families in comparison with the nuclear family atmosphere (1:4), and the percentage of "single-parent" families, whether due to traveling, death of a parent, or parental separation and divorce.
In spite of having a higher family history of nicotine, cannabis, and benzodiazepine use, female students are still less indulged than their male colleagues in polysubstance use (M = 74.46%, F = 25.54%) and less fulfilling the criteria of dependence syndrome (M = 62.1%, F = 37.9%). This may invite more research about the attitude towards addiction, the perceived dangerousness of substance use, and their relations to the gender and the family history.
In the current study, less rates of dependence are detected in Upper Egypt than in Cairo and Delta. Other studies give conflicting results about the regional distribution of substance use: The last national Egyptian map 2015-2017 showed similar results as regards the prevalence of dependence syndrome: Al-menoufiya 9.3%, Cairo 6.4%, and Assiut 3.2%. However, regarding the rates of substance regular use, National Addiction Research Study revealed the prevalence of use to be 33% in Cairo, 22.4% in Upper Egypt, and 9.6% in Delta [20] .
Expectedly, the most commonly used substance in the present research among students was nicotine during lifetime (9%), last 12 months (4.9%), and last month (2.4%). According to the Council of Europe report 2017 on the prevalence of alcohol, tobacco, and drug use among adolescents in the Mediterranean region, the lifetime prevalence of tobacco use was as follows: Italy 58%, France 55%, Greece 39%, Portugal 37%, Cyprus 36%, Malta 29%, Tunisia 23%, Algeria 22%, Israel 21%, Morocco 16%, Lebanon 14%, and Egypt 9% [21] .
The lifetime prevalence of use of benzodiazepines, e.g., Xanax, apetryl, was the highest among other substances of abuse (5%) after the exclusion of nicotine, declared by the students. The male use was exceeding the female use, dissonant to the literature stating a female tendency to sleeping pill addiction. Interestingly, the last year and the last month prevalence are quite the same (1.7%), highlighting that these substances are well tolerated and used regularly (Fig. 3) . These findings may be denoting the high levels of anxiety in this special population. The lifetime prevalence of medications without a prescription use among adolescents in the Mediterranean region is almost the same in all countries except France: France 10%, Italy 5%, Portugal 5%, Morocco 5%, Cyprus 5%, Egypt 5%, Greece 4%, Algeria 3%, and Malta 3% [21] . In the USA, non-medical prescription drug use among youths aged 12-17 is 2.2%, and non-medical pain reliever use is 1.7% [22] . In the current study, the lifetime prevalence of alcohol use among students was 3.3%, with higher estimates among male students than among female students. However, the last month prevalence (1.6%) is markedly lower than the lifetime and last year prevalence (2.9%), which gives the impression that it is not used regularly and hence not one of the preferred substances (Fig. 4) . In comparison with other Mediterranean countries, Egypt had the lowest lifetime prevalence of alcohol use: Greece 94%, Cyprus 88%, Malta 86%, Italy 84%, France 84%, Portugal 71%, Israel 50%, Lebanon 35%, Morocco 8%, Algeria 5%, Tunisia 5%, and Egypt 3% [21] . It is obviously observed that other Arab countries had a much lower prevalence of alcohol use than European countries, which can be explained by the cultural and religious differences as alcohol is prohibited by the Islamic religion. In the USA, it was reported that 32% of 12th graders, 18% of 10th graders, and 6% of 8th graders reported being drunk within the last 30 days [3] . Another report showed that approximately 10% of their sample of youths aged 12-17 met the Diagnostic and Statistical Manual of Mental Disorders-Fourth Edition (DSM-IV) alcohol abuse by self-report, and 3.5% met the criteria for alcohol dependence [23] .
Organic solvents are relatively common in the Egyptian market. It was found to be one of the most common substances used by adolescents of the present study during lifetime (3.1%, reaching 4.13% among male students, last 12 months with a prevalence of 2.7%, and the most commonly used in the last 30 days (1.9%). In the USA, inhalant use within the last 30 days was reported to be 1.2% for 12th graders, 2.5% for 10th graders, and 3.9% for 8th graders showing inhalants to be more favored among younger adolescents [24] . These findings can be attributed to the availability, cheap price, and easy accessibility of organic solvents to this age group.
Expectedly, cannabis (natural and synthetic) was one of the most commonly used substances among the students in the last year (2.6%) and the last month (1.6%) prior to the study (Fig. 5 ). Compared to other Mediterranean countries, the lifetime prevalence of cannabis among Egyptian adolescents was one of the lowest among the region: France 31%, Italy 27%, Portugal 15%, Malta 13%, Morocco 9%, Greece 9%, Israel 8%, Cyprus 7%, Algeria 5%, Lebanon 4%, Egypt 2%, and Tunisia 1% [21] . In the USA, it was reported that 23% of 12th graders, 18% of 10th graders, and 8% of 8th graders reported using marijuana or other illicit drugs within the last 30 days [3] .
According to the Diagnostic and Statistical Manual of Mental Disorders-Fourth Edition (DSM-IV), the prevalence of regular use of any substance (excluding nicotine) among the students of the study was 1.5%, while the prevalence of the dependence syndrome (excluding nicotine dependence) was 0.9%. These rates are lower than those detected in the National Addiction Survey 2015 which was conducted on the Egyptian adult population; most of the sample was from the age group 26-35 years old. In this survey, 6.7% were regular on substance use, while 6.4% were fulfilling the criteria of dependence. It is obvious that the rates of substance abuse increase by age; thus, preventive services should be mainly directed towards youth in order to combat these phenomena.
Conclusion
The results of this study attract scientific attention towards the real status of substance abuse problems among adolescents in Egypt. Tobacco is the most commonly used substance among secondary school students followed by benzodiazepines which seemed to be used on a regular basis. Alcohol, organic solvents, and cannabis are also commonly used by this population. Although Egypt had the lowest prevalence rates of abuse of these substances among the Mediterranean counties (except for benzodiazepines), preventive measures should be targeting this specific population as the prevalence of substance abuse increases dramatically in the older population. 
